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SUNLIGHT ANGLES  
Teaching Guidelines  

 

Subject: Mathematics 
  

Topics: Algebra, Patterns, Equations and Functions, Trigonometric Functions 
  

Grades: 9 - 12 

Concepts: 

• Function 

Knowledge and Skills:    

• Can plot a point in a two-dimensional coordinate system, given the coordinates, 
or determine the coordinates of a given point 

• Can relate aspects of a graphical model to the real world situation which is being 
modeled 

• Can sketch and recognize graphs of the sine and cosine functions 

 

Materials: None 

 

Procedure: This activity is best done by students individually or in teams of two. 

Once students have completed the assignment, discuss whether or not the resulting graph 
represents a function, and why. 

For more advanced students: Ask students to compare this graph to the graphs of the six basic 
trigonometric functions, and determine the exact equation for it. (sine function) 

Answers 

angle # of rays percentage 
90 50 100% 
80 49 98% 
70 46 92% 
60 43 86% 
50 38 76% 
45 35 70% 
40 32 64% 
30 25 50% 
20 17 34% 
10 8 16% 
0 0 0% 

1. 58º 

2. 37º 

3. 30º 

4.  The drop in power is much greater 
when the angle changes from 40º to 
30º.
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Sunlight Angles 
 

Study the two diagrams on page 3 of this handout.  In each, solar radiation 
enters from the right and strikes a solar panel, which is seen in an edge-on 
view from the side. 

In the top diagram, the incoming radiation arrives at an angle of 90º to the 
face of the solar panel. In the bottom diagram, the angle is 45º. 

You can see that more of the radiation is absorbed by the panel in the top 
diagram than in the bottom.  One way to compare these is to count the 
“rays” of sunlight that strike the panel in each case. 

When the sunlight strikes the panel at an angle of 90º, the panel absorbs 50 
rays. How many rays does the panel absorb when sunlight strikes at 45º?  
Put this number into the correct location in the chart below. 

Write a fraction that compares the number of rays absorbed at an angle of 
45º to the number that is absorbed at an angle of 90º.  Change this fraction 
to a  percent.  Put that percent into the correct location in the chart below. 

In these drawings, the “solar panels” are exactly 3 inches high.  Using the 
diagrams of “sunlight rays” on the following pages, draw 3” lines at various 
angles to the incoming rays to determine how many rays your “solar panels” 
will intercept.    

Use your data to answer these questions: 
 

4. What percent of incoming sunlight is lost when the sun is at an angle of 
85º? 

5. Suppose that someone observed that the amount of power being produced 
by the panels had dropped to 60% of its normal maximum.  What sunlight 
angle would this represent? 

6. What angle would cause the power to drop to 50% of its maximum value? 

7. Compare the change in power when the sunlight angles moves from 90º to 
80º to the change in power when the sunlight angle moves from 40º to 30º. 
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Angle # of rays 
absorbed 

Percent of 
maximum 

90º 50 100% 
45º   
80º   
70º   
60º   
50º   
45º   
40º   
30º   
20º   
10º   
0º   

 
Now make a graph that shows the results of your chart.  Use the graph 
below as a model: 

Percent of maximum

70%

100%

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

9080706050403020100

Angle
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